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THE SENSITIVITY OF THE AXON REFLEX IN TERM AND
PREMATURE INFANTS*
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The criteria currently used for assessing the
maturity and physiologic age of the newborn in-
cludes birthsveight, gestational age, and clinical
impression. Since the progressive development of
the peripheral nervous system in the newborn
appears to be more closely related to gestational
age, rather than age after birth (1), a new meas-
ure of maturation based on this factor seemed to
promise a more quantitative approach. We there-
fore investigated the axon reflex in a group of in-
fants, and attempted to relate the characteristics
of this nerve dependent response to the general,
gross indices of maturity.
The second part of Lewis's "triple response",
the axon reflex, is mediated by anti-dromic stimu-
lation of sensory nerves, with a resultant vaso-
dilation of the arterial cutaneous blood vessels
(2). This reflex requires an intact and functional
peripheral nerve network. A quantitative evalua-
tion of this response was investigated in term and
premature infants by means of histamine in di-
vided doses.
MATERIALS AND METHODS
As a standard, histamine sensitivity was tested
in a group of 11 healthy young adults. Each re-
ceived 5 injections of histamine acid phosphate;
expressed in equivalent concentrations of hista-
mine base, these ranged from 1 X 10 to 1 x 10
mg per ml in serial tenfold dilutions of the drug
and physiologic saline was used as a control.
Volumes of 0.05 ml were injected intradermally on
the upper back. Direct measurements of the pH
of the solutions used in this study show a range
from pH 5.92 to 6.48. In view of the small volume
and the minimal buffer capacity of the solution,
the pH may be considered to be constant.
Thirteen normal light-skinned term infants,
under 48 hours of age and between 2.72 and 4.1
kilograms were selected for study. Injections of
histamine were made intradermally on the back
of each subject in concentrations of 1 X 10-' to
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1 x 10 with normal saline as the control. The
responses of 8 premature infants in good clinical
condition, to two dilutions of histamine (1 1< 1O
and 1 x 10) and a saline control were studied
by these same procedures. In two of these patients
an additional injection of histamine at a dilution
of 1 X 10° was used. In this series the threshold
was defined as the most dilute concentration of
histamine which resulted in a "flare" greater than
the saline control.
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RESULTS
In twelve of the thirteen adults the histamine
threshold was 1 X 10°. A single exception was
more sensitive responding to a dilution of 1 X 10
(Table I).
Of the thirteen normal, term infants tested, 11
had a threshold at 1 X 10, one had a threshold at
1 X 10, and another responded at 1 X 10 (Table
II).
The results from the premature infants are also
given in Table II. Attempts were made to relate
threshold to two variables: the age from birth
and birthweight. The premature infants whose
birthweight was 1040 grams or less when studied
at the age of 30 days or older, showed less re-
sponse to histamine stimulation than normal term
infants. The three larger infants, 1440, 1720 and
1740 grams birthweight studied at 1 to 7 days of
age, demonstrated sensitivity to histamine identi-
cal with that of normal term infants. The two
largest premature, weighing 2200 and 2197 grams
at birth, when studied at 5 and 12 days respec-
tively, were as sensitive to histamine as the adults.
DISCUSSION
In adults we found the histamine threshold to
be easily determined and reproducible. Utilizing
the identical technic, normal, term infants less
than 48 hours of age appear to be less responsive
to histamine in terms of the axon flare than adults.
That the axon reflex does occur in the newborn,
though at higher threshold, implies that the entire
arc, from the receptor through neuroeffector to
vascular smooth muscle is intact. The difference
in threshold between the adult and the mature
term infant however suggests there may be some
relationship between the maturity of the individ-
ual and the degree of responsiveness. Several hy-
potheses may be used to account for the decreased
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sensitivity to histamine in the term infant. That
the end organ, the vascular smooth muscle, may
be less responsive is suggested by the work of
Colander and Marild (3), who found a decreased
reactive hyperemia in the neonate under twelve
bours of age compared in the same infants after
30 hours of age. The same thesis is supported by
the findings of Bruck (4), who noted that in the
first hours of life higher body temperatures were
required to produce an increase of skin blood flow
than in older infants. Alternatively, these findings
may be interpreted as indicative of stronger vaso-
constrictor tone in the neonate than in the ma-
ture adult, this would appear to diminish re-
sponsiveness of the vessels to the axon reflex. To
clarify these possibilities, the study is being ex-
tended, to determine the histamine threshold in
skin whose sympathetic innervation is modified.
In order to determine the significance of the
implied relationship between maturity and re-
sponsiveness a group of premature infants were
studied. The data obtained from these infants are
limited in that they do not provide an adequate
basis for differentiating between the relative im-
portance of age and birthweight. When their re-
sponse is examined in terms of birthweight only,
those weighing 1,000 grams or under were less
responsive than term babies, those weighing from
1400 to 1800 grams were as responsive, while the
two infants weighing 2197 and 2200 grams were
more sensitive than the term infant. In spite of
the difficulty in interpreting the data obtained
from the premature infants, it is clear that a
critical degree of maturity is necessary to elicit a
normal axon reflex.
CONCLUSION
Response to intradermal histamine, measured by
the reflex flare, was bighest in adults, less in normal
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term infants uader 48 hours of age, lowest in pre-
mature babies with birthweights under 1400 grams.
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Concentration of Histamine
1 X 105 1 X 10—i
TABLE II
Concentration of histamine inducing flares in term
and premature infants
Sex
M
M
F
M
M
F
M
F
M
F
F
Age (years)
26
20
54
27
54
51
29
23
23
25
43
+
+
+
+
+
+
+
+
+
+
+
1 X 10—v
0
0
0
0
0
0
0
0
0
+
0
+
+
+
+
+
+
+
+
+
+
+
1 X 101
at
at
at
at
at
at
at
at
at
at
at
Legend: + = reactioa, 0
at = aot tested.
= control reaetioa,
